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(57)Abstract: 

PROBLEM TO BE SOLVED: To substantially shorten a start time, to cope 
with fluctuations in load current even if the reformer is operated under a 
normal condition by always supplying a fixed amount of methanol and water 
to the reformer, and to utilize hydrogen in reformed gas. 
SOLUTION: This on-vehicle fuel cell system has a hydrogen storage 
means, occludes hydrogen, which is exhausted from a fuel cell stack 11 
and is not used in a fuel cell stack 11, by using the hydrogen storage 
means, and discharges the hydrogen stored in the hydrogen storage means 
as required, in order to supply it to the fuel cell stack 1 1 . This on-vehicle fuel 
cell system is also provided with a means, which has at least two or more 
hydrogen storage means 14, 15, occludes the hydrogen by using at least 
one of the hydrogen storage means, and discharges the hydrogen by using 
at least the other hydrogen storage means, in order to alternate a roll to 
absorb the hydrogen and a roll to discharge the hydrogen one by one. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fuel cell system for mount constituted from a fuel cell stack generated according to electrochemical reaction using the 
refining machine reformed to rich reformed gas, and this reformed gas and oxidizer gas a hydrocarbon system fuel -- hydrogen -- Have a 
hydrogen storage means and occlusion of the hydrogen which was not used by this fuel cell stack discharged from said fuel cell stack using 
this hydrogen storage means is carried out. The fuel cell system for mount characterized by emitting the hydrogen stored in said hydrogen 
storage means if needed, and supplying said fuel cell stack. 

[Claim 2] In the fuel cell system for mount constituted from a fuel cell stack generated according to electrochemical reaction using the 
refining machine reformed to rich reformed gas, and this reformed gas and oxidizer gas a hydrocarbon system fuel hydrogen -- Have at 
least two or more hydrogen storage means, and occlusion of the hydrogen is carried out using said at least one hydrogen storage means in 
this hydrogen storage means. The fuel cell system for mount characterized by establishing a means to emit hydrogen with other at least one 
hydrogen storage means, and to carry out the sequential change of the occlusion of hydrogen, and the role of bleedoff 
[Claim 3] In said fuel cell sy stem for mount, it has at least two or more hydrogen storage means. Occlusion of the hydrogen which was not 
used by this fuel cell stack discharged from a fuel cell stack using said at least one hydrogen storage means in this hydrogen storage means 
is carried out. The claim 1 publication characterized by establishing a means to emit the hydrogen stored in other at least one hydrogen 
storage means if needed, to supply said fuel cell stack, and to carry out the sequential change of the occlusion of the hydrogen of said 
hydrogen storage means, and the role of bleedoff, and the fuel cell system for mount according to claim 2. 

[Claim 4] The claim 1 publication characterized by combining the fuel cell stack temperature control system which forms a heat exchange 
means in said hydrogen storage means, and controls the temperature of this heat exchange means and said fuel cell stack by circulation of 
cooling water, and the fuel cell system for mount according to claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system for mount 
[0002] 

[Description of the Prior Art] a recent-years and hydrocarbon system fuel - a catalyst -- hydrogen - it reforms to rich reformed gas and the 
approach of using as hydrogen fuel is studied briskly. Development of a fuel cell is activating as a leading method of using said reformed 
gas. Said fuel cell is a cell generated by the reverse reaction of electrolysis using hydrogen and oxygen, does not have excretions other than 
water and attracts attention as a clean power plant. 

[0003] Although the cure against exhaust gas of an automobile is important and the electric vehicle is used as one of the cure of the in order 
to reduce atmospheric contamination as much as possible, it has not resulted in spread on problems, such as a charging equipment and 
mileage. The fuel cell loading a hydrogen bomb is made as an experiment, and the high voltage bomb of hydrogen must be loaded and 
mileage also has the problem which is not enough. 

[0004] the hydrogen which reformed the hydrocarbon system liquid with the refining vessel the automobile which used the fuel cell 
which used rich reformed gas as the fuel is expected to be the most promising clean automobile. It is supposed that the methanol is most 
suitable as a hydrocarbon system liquid. 

[0005] If said fuel cell has few excretions other than a carbon dioxide and the carbon dioxide discharged when the discharge of a carbon 
dioxide also manufactures the electrical and electric equipment in an electric power plant is taken into consideration, it is comparable as an 
electric vehicle and has also become a battle against global warming. 

[0006] Although what is necessary is just to maintain in the fuel cell system of a fixed mold according to the steady state of the fixed 
amount of generations of electrical energy once it starts, in order to carry out the load effect of the case of fuel cell systems for mount such 
as an automobile, according to the situation of operation, the required amount of generations of electrical energy is changed Although 
there is also the approach of operating by the steady state of the amount of generations of electrical energy near the highest loaded 
condition, even if it charges a battery, energy is useless, and a fuel will become useless. 

[0007] If the methanol and water which are a fuel are fluctuated according to the load profile initiation of operation and the amount of 
reformed gas can be fluctuated, the cell output according to said load profile initiation can be obtained, and an efficient fuel cell system can 
be realized. J 

[0008] However, it is difficult for a refining machine to make the amount of reformed gas fluctuate according to a load effect Drawing 5 is 
the sy stem chart of the refining machine part of a fuel cell, and consists of the methanol tank 1, a water tank 2, a mixer 3 and a refining 
machine 10. e 

[0009] Said refining machine 10 consists of the combustion section 5, an evaporator 6, the refining section 7, and the CO reduction section 
8. 

[0010] The methanol of the methanol tank 1 makes a combustion improver air which was sent to the combustion section with the methanol 
pump P2, and was sent by the blower 4, burns, and heats an evaporator 6. 

[001 1] From the methanol tank 1 and a water tank 2, the methanol and water which are a fuel are sent to a mixer 3 with the methanol pump 
PI and a water pump P2, and are mixed. v y 

[0012] the methanol and water composite fuel mixed with said mixer 3 are sent to said evaporator 6 with a pump P3 and it evaporates with 
the heat of said combustion section, and is mixed with the air sent from the air compressor, and it is sent to said refining section 7 - having 
-- catalysts (for example, Cu-Zn catalyst etc.) hydrogen -- it becomes rich reformed gas. 

[0013] Said reformed gas contains CO 0.3 to 1%, if it sends to a fuel cell stack as it is, will carry out poisoning of the electrode catalyst of 
this fuel cell stack, and will reduce remarkably the generation-of-electrical-energy engine performance of a fuel cell 

[0014] Therefore, the reformed gas which came out of said refining section 7 is sent to CO reduction section 8, sets CO concentration to 10 
ppm or less according to catalysts (for example, Pt catalyst etc.), and is sent to a fuel cell stack. 

[0015] Thus, since it is required with the refining vessel 10 to heat the methanol and water which serve as a fuel first with the heat of the 
combustion section 5, and to evaporate, Since heat responsibility cannot evaporate immediately bad even if it makes the methanol and air 
which increase the methanol and water which are sent to an evaporator 6, and are sent to the combustion section 5 increase if it is going to 
correspond by the increment in the amount of reformed gas when a load increases Some fuels are supplied to the refining section 7 with a 
liquid, and will reduce the refining engine performance. 

[0016] On the contrary, since the combustion section 5 and an evaporator 6 have heat capacity even if it will decrease the methanol and air 
which decrease and send the methanol and water which are sent to an evaporator 6 to the combustion section 5, if it is going to correspond 
by reduction of the amount of reformed gas when loads decrease in number, a methanol and water will carry out a temperature rise rapidly 
the refining section 7 will be supplied, and the refining engine performance will fall. 

[0017] Moreover, CO concentration in the reformed gas discharged from said refining machine 10 at the time of starting is set to 10 ppm or 
less, and since time amount is taken until it can send said reformed gas to a fuel cell stack, there is a serious problem that the warm-up time 
ot an automobile is long. F 
[0018] As a conventional technique, the equipment which is equipped with one hydrogen storage means, carries out occlusion of the 
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hydrogen in the unused reformed gas discharged from a fuel cell stack with this hydrogen storage means, emits hydrogen if needed, and is 

burned in the combustion section of a refining machine is indicated by JP,7-263007,A 

[0019] 

[Problem(s) to be Solved by the Invention] However, although the conventional technique is a means to use effectively the hydrogen in the 
unused reformed gas discharged from a fuel cell stack, since it is the configuration of using for combustion of a refining machine the 
hydrogen stored in said hydrogen storage means, it cannot shorten the warm-up time of a fuel cell system substantially. 
[0020] Moreover, although changing the temperature of said hydrogen storage means and controlling the occlusion of hydrogen and 
bleedoff is performed since the hydrogen storing metal alloy which is the ingredient of a hydrogen storage means has the property which 
carries out occlusion of the hydrogen below at temperature fixed under the fixed hydrogen pressure force, and emits hydrogen above this 
temperature Since the conventional technique is emitted with occlusion with one hydrogen storage means, it is difficult to deal with an 
abrupt change, and it cannot perform bleedoff simultaneously with occlusion. 

[0021] Drawing 6 is hydrogen pressure force-presentation isothermal curve drawing showing typically the hydrogen concentration in one 
temperature T of a hydrogen storing metal alloy, and the relation of the hydrogen pressure force. The axis of abscissa XI expresses the 
hydrogen concentration in a hydrogen storing metal alloy, is a presentation of that, i.e., a hydrogen storing metal alloy, and expresses the 
hydrogen storage capacity by the hydrogen storing metal alloy. The axis of ordinate Yl expresses the hydrogen pressure force of the 
ambient atmosphere surrounding a hydrogen storing metal alloy. 

[0022] It has the hysteresis from which a hydrogen pressure force-presentation isothermal curve differs in the time of emitting with the 
time of generally carrying out occlusion of the hydrogen, 701 is an occlusion curve which is a hydrogen pressure force-presentation 
isothermal curve at the time of the occlusion of hydrogen, and 702 is a bleedoff curve which is a hydrogen pressure force-presentation 
isothermal curve at the time of bleedoff of hydrogen. 

[0023] There is a part from which the hydrogen pressure force hardly changes even if hydrogen concentration changes to said hydrogen 
pressure force- presentation isothermal curve, and the pressure at that time is called plateau pressure. The plateau pressure 703 of said 
occlusion curve is higher than the plateau pressure 704 of said bleedoff curve, therefore - temperature fixed by the middle hydrogen 
pressure force 705 of the plateau pressure 703 of said occlusion curve, and the plateau pressure 704 of said bleedoff curve -- occlusion -- it 
cannot emit. 

[0024] When carrying out occlusion of the hydrogen at fixed temperature, it is necessary to set it as the hydrogen pressure force 705 which 
is hydrogen pressure force higher than the plateau pressure 703 of said occlusion curve. At this time, the hydrogen concentration of a 
hydrogen storing metal alloy is set to 706. 

[0025] When emitting hydrogen at fixed temperature, it is necessary to set it as the hydrogen pressure force 707 which is hydrogen pressure 
force lower than the plateau pressure 704 of said occlusion curve. At this time, the hydrogen concentration of a hydrogen storing metal 
alloy is set to 708. 

[0026] Thereby, only as for the amount of the difference of the hydrogen concentration 706 and the hydrogen concentration 708, occlusion 
and emitting can do hydrogen. It is dramatically difficult to control the occlusion of hydrogen, and bleedoff by the actual fuel cell system at 
fixed temperature only with one hydrogen storage means, since the large pressure differential of the hydrogen pressure force 705 and the 
hydrogen pressure force 707 cannot be taken. 

[0027] Drawing 7 is hydrogen pressure force-presentation isothermal curve drawing showing typically the hydrogen concentration in two 
or more temperature of a hydrogen storing metal alloy, and the relation of the hydrogen pressure force. The axis of abscissa XI expresses 
the hydrogen concentration in a hydrogen storing metal alloy, and the axis of ordinate Yl expresses the hydrogen pressure force of the 
ambient atmosphere surrounding a hydrogen storing metal alloy. 

[0028] 801 is a hydrogen pressure force-presentation isothermal curve in case the temperature of a hydrogen storing metal alloy is 70 
degrees C, and 802 is a hydrogen pressure force-presentation isothermal curve at the time of the temperature of 40 degrees C of a hydrogen 
storing metal alloy. In order to simplify explanation, the hysteresis of said hydrogen pressure force-presentation isothermal curve was 
disregarded. 

[0029] The hydrogen concentration 804 in case the temperature of said hydrogen storing metal alloy is 70 degrees C is in the condition of 
having carried out occlusion of the hydrogen greatly, also by the fixed hydrogen pressure force 803. Moreover, the hydrogen concentration 
805 in case the temperature of said hydrogen storing metal alloy is 40 degrees C is in the condition of having emitted hydrogen small also 
by the fixed hydrogen pressure force 803. 

[0030] Thus, if the temperature of a hydrogen storing metal alloy is changed, bleedoff can be easily performed with the occlusion of 
hydrogen. 

[0031] Although it is described by said conventional technique that the occlusion of hydrogen and bleedoff become efficient by cooling the 
hydrogen absorption tank which is a hydrogen storage means, or heating, it is impossible for neither cooling nor heating to be able to take 
time amount with one hydrogen storage means, to be unable to emit with the occlusion of hydrogen continuously, and to perform bleedoff 
simultaneously with the occlusion of hydrogen. 

[0032] This invention is what solved the above-mentioned technical problem, and offers the fuel cell system which can supply hydrogen to 
a fuel cell stack at the time of starting, and can shorten warm-up time substantially. Moreover, the efficient fuel cell system which can 
respond to fluctuation of the load current even if it always supplies the methanol and water of a constant rate to a refining machine and 
operates a refining machine by the steady state, and can use the hydrogen in reformed gas effectivelv is offered 
[0033] 7 

[Means for Solving the Problem] In order to solve the above-mentioned technical technical problem, the technical means (the 1st technical 
means are called hereafter.) provided in claim 1 of this invention In the fuel cell system for mount constituted from a fuel cell stack 
generated according to electrochemical reaction using the refining machine reformed to rich reformed gas, and this reformed gas and 
oxidizer gas a hydrocarbon system fuel - hydrogen - Have a hydrogen storage means and occlusion of the hydrogen which was not used 
by this fuel cell stack discharged from said fuel cell stack using this hydrogen storage means is carried out. It is the fuel cell system for 
mount characterized by emitting the hydrogen stored in said hydrogen storage means if needed, and supplying said fuel cell stack. 
[0034] The effectiveness by the 1st technical means of the above is as follows. 

[0035] That is, since the hydrogen which was not used by said fuel cell stack which carried out occlusion is supplied and used for this fuel 
cell stack with said hydrogen storage means, while being able to use said hydrogen effectively, since the hydrogen by which occlusion is 
carried out with said hydrogen storage means at the time of starting of a fuel cell system can be supplied to a fuel cell stack, warm-up time 
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can be shortened substantially. 

[0036] In order to solve the above-mentioned technical technical problem, the technical means (the 2nd technical means are called 
hereafter.) provided in claim 2 of this invention In the fuel cell system for mount constituted from a fuel cell stack generated according to 
electrochemical reaction using the refining machine reformed to rich reformed gas, and this reformed gas and oxidizer gas a hydrocarbon 
system fuel - hydrogen -- Have at least two or more hydrogen storage means, and occlusion of the hydrogen is carried out using said at 
least one hydrogen storage means in this hydrogen storage means. It is the fuel cell system for mount characterized by establishing a means 
to emit hydrogen with other at least one hydrogen storage means, and to carry out the sequential change of the occlusion of hydrogen and 
the role of bleedofF. ' 
[0037] The effectiveness by the 2nd technical means of the above is as follows. 

[0038] That is, since occlusion can be carried out and it can emit on the other hand by one side of said hydrogen storage means, bleedoff 
can be continuously performed with the occlusion of hydrogen, or bleedoff can be simultaneously performed with the occlusion of 
hydrogen. 

[0039] In order to solve the above-mentioned technical technical problem, the technical means (the 3rd technical means are called 
hereafter.) provided in claim 3 of this invention In said fuel cell system for mount, it has at least two or more hydrogen storage means. 
Occlusion of the hydrogen which was not used by this fuel cell stack discharged from a fuel cell stack using said at least one hydrogen 
storage means in this hydrogen storage means is carried out. Emit the hydrogen stored in other at least one hydrogen storage means if 
needed, and said fuel cell stack is supplied. They are the claim 1 publication characterized by establishing a means to carry out the 
sequential change of the occlusion of the hydrogen of said hydrogen storage means, and the role of bleedoff, and a fuel cell system for 
mount according to claim 2. 

[0040] The effectiveness by the 3rd technical means of the above is as follows. 

[0041] That is, since the hydrogen in the unused reformed gas discharged from said fuel cell stack can be again used by said fuel cell stack, 

while an efficient fuel cell system is made, the warm-up time of this fuel cell system can be shortened substantially. 

[0042] in order to solve the above-mentioned technical technical problem , thetechnical means ( the 4th technical means be call 

hereafter . ) provided in claim 4 of this invention be the claim 1 publication characterize by combine the fuel cell stack temperature control 

system which form a heat exchange means in said hydrogen storage means , and control the temperature of this heat exchange means and 

said fuel cell stack by circulation of cooling water , and a fuel cell system for mount according to claim 2 . 

[0043] The effectiveness by the 4th technical means of the above is as follows. 

[0044] That is, since temperature control of bleedoff of the hydrogen of said hydrogen storage means is performed using the cooling water 
of said fuel cell stack, the heat energy discarded since the heat generated in said fuel cell stack can be used can be utilized effectively and 
an efficient fuel cell system is made. 
[0045] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a drawing. 

[0046] Drawin g 1 is a solid-state polyelectrolyte mold fuel cell system chart for the automobiles of the 1st example of this invention. The 
same sign is attached to the part which is common in drawing 5 , and since the same is said of the function, explanation is omitted. 
[0047] The solid-state polyelectrolyte mold fuel cell system consists of the refining machine 10, the fuel cell stack 11, the turbo assistant 
compressor 12, a rechargeable battery 13, a hydrogen storing metal alloy tank 14 that is a hydrogen storage means, and a fuel cell stack 
temperature control system 50. 

[0048] Reformed gas outlet 10a of said refining machine 10 and reformed gas feed hopper 11a of said fuel cell stack 1 1 are combined 
through the reformed gas duct 16, the three-way -type selector valve 17, and the reformed gas duct 18. 

[0049] Reformed gas exhaust port 1 lc of said fuel cell stack 1 1 has combined with the branching flow control valve 23 through unused 
reformed gas duct 21a. 

[0050] Said branching flow control valve 23 is a control valve which controls unused reformed gas on the combustion burner 19 and the 
hydrogen storing metal alloy tank 14, and distributes a flow rate. 

[0051] Said branching flow control valve 23 and condenser 31 are combined through unused reformed gas duct 21b. Said condenser 31 is 
for condensing and removing the steam contained in unused reformed gas. 

[0052] Said condenser 31 and said hydrogen storing metal alloy tank 14 are combined through unused reformed gas duct 21c, the closing 
motion bulb VI, and 2 Id of unused reformed gas ducts. 

[0053] Said hydrogen storing metal alloy tank 14 is combined with the flow control valve 26 through 22g of hydrogen ducts, the closing 
motion bulb V3, and 22h of hydrogen ducts. Said flow control valve 26 is combined with the three-way -type selector valve 17 through 
hydrogen duct 22e. 6 
[0054] The hydrogen storing metal alloy is built in in said hydrogen storing metal alloy tank 14. As said hydrogen storing metal alloy 
hydrogen can be efficiently emitted with the circulating water temperature of 70 degrees G of said fuel cell stack temperature control ' 
system 50, and the alloy which can carry out occlusion of the hydrogen efficiently at temperature lower than it is chosen. 
[0055] In addition, since the circulating water temperature of said fuel cell stack temperature control system 50 is set as another 
temperature suitable for the property of the fuel cell stack 1 1, it chooses the alloy which can emit hydrogen efficiently at the temperature 
then. 

[0056] Said fuel cell stack temperature control system 50 is the circulatory system of cooling water aiming at controlling the temperature of 
said fuel cell stack 1 1 the optimal, has combined between the catalyzed combustion machine 40 which heats cooling water at the time of 
starting of a fuel cell system, the hydrogen storing metal alloy tank 14, RAJIETA 41, and said fuel cell stacks 1 1 in the cooling water duct 
and circulates through cooling water with the water pump P6. 

[0057] Outflow-of-cooling-water lie of said fuel cell stack 11 combined with said catalyzed combustion machine 40 through cooling water 
duct 32a, and this catalyzed combustion machine 40 is combined with the three-way-type selector valve 27 through cooling water duct 32b. 

[0058] Heat exchanger 14a which is a heat exchange means for controlling the temperature of the hydrogen storing metal alloy built in is 
prepared in the interior of said hydrogen storing metal alloy tank 14. 

[0059] It combined with said heat exchanger 14a of said hydrogen storing metal alloy tank 14 through cooling water duct 32c, and said 
three-way-type selector valve 27 is combined with the three-way-type selector valve 28 through cooling water duct 32j. Said heat 
exchanger 14a of said hydrogen storing metal alloy tank 14 has combined with said three-way-type selector valve 28 through 32d of 
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cooling water ducts. 

[0060] It combined with said RAJIETA 41 through 32g of cooling water ducts, and this RAJIETA 41 has combined said three-way-type 
selector valve 28 with 1 If of inflow of cooling water of said fuel cell stack 1 1 through 32h of cooling water ducts, a water pump P6, and 
cooling water duct 32i. Cooling water circulates by the above configuration and it is controlling to the optimal temperature for generating 
the temperature of said fuel cell stack 11. 

[0061] Said branching flow control valve 23 and said combustion burner 19 are combined through 21g of unused reformed gas ducts. Said 
combustion burner 19 and 1 Id of air exhaust ports of said fuel cell stack 1 1 are combined through the unused air pipe way 25. 
[0062] Turbine 12a of said combustion burner 19 and the turbo assistant compressor 12 is combined through the exhaust gas pipe way 24. 
[0063] The turbo assistant compressor 12 consists of compressor 12c which rotates by turbine 12a which rotates the unused reformed gas 
which was not used by the fuel cell stack 1 1 with the exhaust gas burned by the combustion burner 19, motor 12b and said turbine 12a, or 
said motor 12b. 

[0064] The air compressed by said compressor 12c is supplied to air supply opening lib of CO reduction section 8 and the fuel cell stack 
11 through the refining section 7 and flow-control-valve 9b through flow-control -valve 9a. 

[0065] Said fuel cell stack 11 and rechargeable battery 13 are electrically combined through Wiring 20c and 20d. It joined together 
electrically through Wiring 20c and 20d, and said rechargeable battery 13 and car drive motor 21 have combined electa cally said motor 
12b of said rechargeable battery 13 and said turbo assistant compressor 12 through Wiring 20e and 20f. 

[0066] The reformed gas by which refining was carried out with the refining vessel 10 is discharged from reformed gas outlet 10a, and is 
supplied to this fuel cell stack 11 through the reformed gas duct 16, the three-way-type selector valve 17, and the reformed gas duct 18 
from reformed gas feed hopper 1 la of the fuel cell stack 11. 

[0067] Since said fuel cell stack 1 1 generates efficiently, it is controlled by the fuel cell stack temperature control system 50 by about 70 
degrees C. 

[0068] Air to which the methanol sent with the methanol pump P5 from the methanol tank 1 was sent by the blower 39 is made into a 
combustion improver, it burns according to an oxidation catalyst (for example, Pd catalyst etc.), and the catalyzed combustion machine 40 
of said fuel cell stack temperature control system 50 heats cooling water in order to make a circulating water temperature 70 degrees C 
early at the time of starting of a fuel cell system. 

[0069] Since said cooling water will be heated by the heat generated in the electrochemical reaction of the fuel cell stack 1 1 once 
temperature rises, it suspends said catalyzed combustion machine 40, starts a cooling fan 42, and is cooled by RAJIETA 41. 
[0070] Said fuel cell stack 11 is generated using the air which compressed by compressor 12c of said reformed gas and the turbo assistant 
compressor 12, and was supplied. 

[0071] A rechargeable battery 13 stores electricity the electrical and electric equipment generated by the fuel cell stack 1 1 through Wiring 
20a and 20b, it rotates the car drive motor 30 with the power of this rechargeable battery 13, and moves an automobile. Moreover, when the 
power of turbine 12a of the turbo assistant compressors 12, such as the time of starting, is insufficient, motor 12b of said turbo assistant 
compressor 12 is rotated with the power of said rechargeable battery 13, and compressor 12c is rotated. 

[0072] Said compressor 12c compresses air, and supplies it to the fuel cell stack 11, and a generation of electrical energy is presented with 
it. Moreover, the air compressed by said compressor 12c is supplied also to CO reduction section 8 as the refining section 7 and CO 
oxidation anti-application as an object for a refining reaction. 

[0073] Drawing 3 is explanatory view **** which expressed the relation between the generation-of-electrical -energy current of a fuel cell 
stack, the amount of supply need hydrogen, and the amount of consumption hydrogen with the graph. An axis of abscissa X is the 
generation-of-electrical-energy current of the fuel cell stack 1 1, and an axis of ordinate Y is the amount of hydrogen. The amount of 
hydrogen here is the amount of hydrogen per unit time amount. 

[0074] Said amount of supply need hydrogen is the amount of hydrogen required in order to generate the generation-of-electrical-energy 
current concerned included in the reformed gas supplied to said fuel cell stack 11. Said amount of consumption hydrogen is the amount of 
hydrogen consumed when generating the generation-of-electrical -energy current concerned by said fuel cell stack 1 1. The relation between 
said generation-of-electrical -energy current and the amount of supply need hydrogen is expressed with a straight line 100, and the relation 
between said generation-of-electrical-energy current and the amount of consumption hydrogen is expressed with the straight line 200. 
[0075] The hydrogen in the reformed gas supplied to said fuel cell stack 1 1 is not used 100%, and a hydrogen utilization factor is about 
80%. It is the amount of hydrogen for which the difference which subtracted said amount of consumption hydrogen from said amount of 
supply need hydrogen was not used, and is discharged from reformed gas exhaust port 1 1c. 

[0076] The unused reformed gas which was not used by said fuel cell stack 1 1 is discharged from said reformed gas exhaust port 11c, and 
is sent to the branching flow control valve 23 through unused reformed gas duct 21a. 

[0077] By said branching flow control valve 23, a flow rate is controlled, and branches, and said unused reformed gas is sent to the 
combustion burner 19 and the hydrogen storing metal alloy tank 14 through 2 lg of unused reformed gas ducts. 
[0078] Control of said branching flow control valve 23 supplies unused reformed gas required for the combustion burner 19 to said 
combustion burner 19 through 21g of unused reformed gas ducts, and it is set up so that a residue may be sent to said hydrogen storing 
metal alloy tank 14 through unused reformed gas duct 21b and a condenser 31. 

[0079] Said combustion burner 19 makes a combustion improver unused air to which the reformed gas sent through 21g of said unused 
reformed gas ducts was sent from the fuel cell stack 1 1 through the unused air pipe way 25, bums, rotates delivery and this turbine 12a for 
exhaust gas to turbine 12a of the turbo assistant compressor 12 through the exhaust gas pipe way 24, and rotates compressor 12c. 
[0080] In order for said condenser 31 to prevent carrying out poisoning of the hydrogen storing metal alloy bywater, it condenses and 
removes the water contained in said reformed gas. 

[0081] If the closing motion bulb VI is changed into an open condition and the closing motion bulb V3 is made into a closed state, 
occlusion of the reformed gas from which water was removed will be carried out to unused reformed gas duct 21c, the closing motion bulb 
VI, and the hydrogen storing metal alloy supplied and built in the hydrogen storing metal alloy tank 14 through 21d of unused reformed 
gas ducts. 

[0082] At this time, the three-way-type selector valve 27 of the fuel cell stack temperature control system 50 is changed so that cooling 
water can carry out conduction only of cooling water duct 32b and the cooling water duct 32j, and the three-way-type selector valve 28 is 
changed so that cooling water can carry out conduction only of cooling water duct 32j and the 32g of the cooling water ducts. 
[0083] Thereby, since cooling water does not circulate through said hydrogen storing metal alloy tank 14, it is in the condition near a room 
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temperature. Since said hydrogen storing metal alloy tank 14 is lower than 70 degrees C, occlusion of the hydrogen can be carried out 
efficiently. 

[0084] It can know that the pressure gage was attached in the hydrogen storing metal alloy tank 14, and hydrogen absorption became 
saturation with the cage pressure. When said hydrogen storing metal alloy tank 14 becomes hydrogen absorption saturation, it controls so 
that the closing motion bulb VI is closed and unused reformed gas is sent to the combustion burner 19 through 2 lg of whole-quantity 
unused reformed gas ducts by the branching flow control valve 23. 

[0085] Simultaneously, cooling water changes the three- way-type selector valve 27 of the fuel cell stack temperature control system 50 so 
that the conduction only of cooling water duct 32b and the cooling water duct 32c can be carried out, and the three- way-type selector valve 
28 is changed so that cooling water can carry out conduction only of 32d of cooling water ducts, and the 32g of the cooling water ducts 
and it is prepared so that the hydrogen storing metal alloy tank 14 may be heated in temperature of 70 degrees C of cooling water and 
hydrogen can be emitted from said hydrogen storing metal alloy tank 14. 

[0086] The power from which loads, such as the time of acceleration of an automobile, are consumed by this automobile in large 
operational status has the greatly large consumed electric current, said fuel cell stack 1 1 is the same as said consumed electric current - 
although it is necessary to ******, the amounts of hydrogen required for it will run short only in the amount of hydrogen of the reformed 
gas supplied from a refining machine. 

[0087] if the closing motion bulb V3 is changed into an open condition, the reformed gas duct 18 is supplied through 22h of hydrogen 
ducts, a flow control valve 26, hydrogen duct 22e, and the three-way-type selector valve 17, it is mixed with reformed gas the hydrogen 
stored from the hydrogen storing metal alloy tank 14 is supplied to said fuel cell stack 1 1, and a generation of electrical energy is presented 
with it, and it is the same as said consumed electric current - it can ******. 

[0088] Since said hydrogen storing metal alloy tankJWj sweated by the temperatureof 70 degrees C, it can emit hydrogen efficiently The 
amount of hydrogen required for said fuel cell stack 1 1 is controlled by said flow control valve 26. 

[0089] At the time of starting of a fuel cell system, a methanol is sent to the catalyzed combustion machine 40 with the methanol pump P5 
catalyzed combustion is carried out, and the cooling water of the fuel cell stack temperature control system 50 is heated ' 
[0090] Cooling water changes the three-way-type selector valve 27 of said fuel cell stack temperature control system 50 so that the 
conduction only of cooling water duct 32b and the cooling water duct 32c can be carried out, the three-way-type selector valve 28 is 
changed so that cooling water can carry out conduction only of 32d of cooling water ducts, and the 32g of the cooling water ducts and 
cooling water is carrying out conduction of the heat exchanger 14a of the hydrogen storing metal alloy tank 14. . 

[0091] The closing motion bulb V3 is simultaneously changed into an open condition, and the hydrogen stored from the hydrogen storing 
metal alloy tank 14 is supplied to the reformed gas duct 18 through 22h of hydrogen ducts, a flow control valve 26, hydrogen duct 22e and 
the three-way- type selector valve 17, and is supplied to said fuel cell stack 11. 

[0092] Even if the temperature of said hydrogen storing metal alloy tank 14 is not rising, since the hydrogen pressure force of said 
reformed gas duct 18 is small, hydrogen can be supplied from said hydrogen storing metal alloy tank 14. Hydrogen can be efficiently 
emitted now with lifting of cooling water. 

[0093] In this way, since hydrogen can be supplied to said fuel cell stack 1 1 from said hydrogen storing metal alloy tank 14 before 
reformed gas is supplied from the refining machine 10, warm-up time can be shortened substantially 

[0094] Moreover, since the hydrogen discharged from said fuel cell stack 11 is again supplied to this fuel cell stack 11 and a generation of 
electrical energy is presented, it is an efficient fuel ceil system. Furthermore, since the heat which generates heat required in order to heat 
said hydrogen absorption tank at the time of bleedoff of hydrogen in a fuel cell stack is used, it is an efficient fuel cell system 
[0095] Drawin g 2 is a solid-state polyelectrolyte mold fuel cell system chart for the automobiles of the 2nd example of this invention The 
same sign is attached to the part which is common in drawing 1 and drawing 5 , and since the same is said of the function explanation is 
omitted. 7 * 

[0096] Reformed gas exhaust port 1 lc of said fuel cell stack 1 1 has combined with the branching flow control valve 23 through unused 
reformed gas duct 21a. 

[0097] Said branching flow control valve 23 is a control valve which controls unused reformed gas on the combustion burner 19 and the 
hydrogen storing metal alloy tanks 14 and 15, and distributes a flow rate. 

[0098] Said branching flow control valve 23 and condenser 31 are combined through unused reformed gas duct 21b. Said condenser 31 is 
tor condensing and removing the steam contained in unused reformed gas. 

[0099] It joined together through unused reformed gas duct 21c, the closing motion bulb VI, and 21d of unused reformed gas ducts and 
said condenser 31 and said hydrogen storing metal alloy tank 14 have combined said condenser 31 and said hydrogen storing metal alloy 
tank 15 through unused reformed gas duct 21e which has branched from unused reformed gas duct 21c, the closing motion bulb V2 and 
211 ot unused reformed gas ducts. 

[0100] It combined with 22d of hydrogen ducts through hydrogen duct 22a, the closing motion bulb V3, and hydrogen duct 22b and said 
hydrogen storing metal alloy tank 14 has combined said hydrogen storing metal alloy tank 15 with 22d of said hydrogen ducts through 
hydrogen duct 22c, the closing motion bulb V4, and 22f of hydrogen ducts. 22d of said hydrogen ducts is combined with the three-wav- 
type selector valve 17 through a flow control valve 26 and hydrogen duct 22e. 

[0101] | The hydrogen storing metal alloy is built in in said hydrogen storing metal alloy tanks 14 and 15. As said hydrogen storing metal 
^y^y^L9g£?J?2P efficiently emitted with the circulating water temperature of 70 degrees C of sa idT0elWsTa^^ 
system 50, and the alloy which can carry out occlusion of the hydrogen efficiently at temperature lower than it is chosen In addition since * 
the circulating water temperature of said fuel cell stack temperature control system 50 is set as another temperature suitable for the property 
of the fuel cell stack 1 1, it chooses the alloy which can emit hydrogen efficiently at the temperature then. 

[0102] Said fuel cell stack temperature control system 60 is the circulatory system of cooling water aiming at controlling the temperature of 
said fuel cell stack 1 1 the optimal, has combined between the catalyzed combustion machine 40 which heats cooling water at the time of 
starting of a fuel cell system, the hydrogen storing metal alloy tanks 14 and 15, RAJIETA 41, and said fuel cell stacks 1 1 in the cooling 
water duct, and circulates through cooling water with the water pump P6. 

[0103] Outflow-of-cooling-water 1 le of said fuel cell stack 1 1 combined with said catalyzed combustion machine 40 through cooling water 
duct 32a, and this catalyzed combustion machine 40 is combined with the three-way-type selector valve 27 through cooling water duct 32b. 

[0104] The heat exchangers 14a and 15a which are the heat exchange means for controlling the temperature of the hydrogen storing metal 
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alloy built in are formed in the interior of said hydrogen storing metal alloy tanks 14 and 15. 

[0105] It combined with said heat exchanger 14a of said hydrogen storing metal alloy tank 14 through cooling water duct 32c, and said 
three-way-type selector valve 27 is combined with said heat exchanger 15a of said hydrogen storing metal alloy tank 15 through cooling 
water duct 32e. Said heat exchanger 14a of said hydrogen storing metal alloy tank 14 combined with the three-way-type selector valve 28 
through 32d of cooling water ducts, and said heat exchanger 15a of said hydrogen storing metal alloy tank 15 has combined with said three- 
way-type selector valve 28 through 32f of cooling water ducts. 

[0106] It combined with said RAJIETA 41 through 32g of cooling water ducts, and this RAJIETA 41 has combined said three-way-type 
selector valve 28 with 1 If of inflow of cooling water of said fuel cell stack 1 1 through 32h of cooling water ducts, a water pump P6 and 
cooling water duct 32i. Cooling water circulates by the above configuration and it is controlling to the optimal temperature for generating 
the temperature of said fuel cell stack 11. 

[0107] In the **** 2 example, the methanol and water of a constant rate are always sent to the refining machine 7 and the reformed gas of 
a constant rate is always sent to said fuel cell stack 11. The greatest generation-of-electrical -energy current which can be generated by said 
fuel cell stack 1 1 in the condition is equivalent to the current value about required at the time of fixed-speed operation of an automobile 
[0108] Drawing 4 is the explanatory view which explained the hydrogen excess and deficiency of the fuel cell stack of the example of this 
invention in the graph. 

[0109] An axis of abscissa X is the generation-of-electrical-energy current of the fuel cell stack 1 1, and an axis of ordinate Y is the amount 
ol hydrogen. The amount of hydrogen here is the amount of hydrogen per unit time amount. The relation between said generation-of- 
electncal-energy current and the amount of supply need hydrogen is expressed with the supply need water quantum line 100 and the 
relation between said generation- of-electrical -energy current and the amount of consumption hydrogen is expressed with the consumption 
water quantum line 200. ^ 
[0110] 101 is the amount of predetermined hydrogen which is the amount of hydrogen contained in the reformed gas supplied to said fuel 
cell stack 1 1 from the refining machine 10 with which the methanol and water of a constant rate are always sent and 300 is a 
predetermined water quantum line showing said amount 101 of predetermined hydrogen being fixed to said generation-of-electrical -energy 
current. &J 

[0111] 102 is a predetermined generation-of-electrical-energy current which is the greatest current which can be generated by this fuel cell 
stack 11, when said amount 101 of predetermined hydrogen is supplied to the fuel cell stack 1 1. The current equivalent to the power 
consumed as long as said fuel cell stack 1 1 has the amount of hydrogen is generated, and the hydrogen which was not used for the 
generation of electrical energy is discharged from reformed gas exhaust port 1 lc. 

[0112] 400 is a predetermined generation-of-electrical -energy current line showing said fixed predetermined generation-of-electrical - 
energy current 102, 400A is the intersection of said predetermined generation-of-electrical -energy current line 400 and said supply need 
water quantum line 100, and 400B is the intersection of said predetermined generation-of-electrical-energy current line 400 and said 
consumption water quantum line 200. 

In^ drit^ 0 " ° f S ° lid_State P ol y electrol y te mold fuel cdl s y st em for the automobiles of this example is explained using drawing 4 

[0114] The reformed gas by which refining was carried out with the refining vessel 10 is discharged from reformed gas outlet 10a and is 
supplied to this fuel cell stack 1 1 through the reformed gas duct 16, the three-way-type selector valve 17, and the reformed gas duct 18 
from reformed gas feed hopper 1 la of the fuel cell stack 1 1 The amount of hydrogen contained in said reformed gas is the amount 101 of 
predetermined hydrogen. 

[0115] Since said fuel cell stack 1 1 generates efficiently, it is controlled by the fuel cell stack temperature control system 50 by about 70 
degrees C. Air to which the methanol sent with the methanol pump P5 from the methanol tank 1 was sent by the blower 39 is made into a 
combustion improver, it burns according to an oxidation catalyst (for example, Pt etc.), and the catalyzed combustion machine 40 of said 
iuel cell stack temperature control system 50 heats cooling water in order to make a circulating water temperature 70 degrees C early at the 
time of starting of a fuel cell system. J 
[0116] Since said cooling water will be heated by the heat generated in the electrochemical reaction of the fuel cell stack 1 1 once 
temperature rises, it suspends said catalyzed combustion machine 40, starts a cooling fan 42, and is cooled by RAJIETA 41 
[0117] Said fuel cell stack 1 1 is generated using the air which compressed by compressor 12c of said reformed gas and the turbo assistant 
compressor 12 and was supplied. The unused reformed gas which was not used by said fuel cell stack 1 1 is sent to the branching flow 
control valve 23 through unused reformed gas duct 21a. 

[0118] By said branching flow control valve 23, a flow rate is controlled, and branches, and said unused reformed gas is sent to the 
rcfomS g^d^te ^ ^ ^ hydr ° Sen St ° ring metal alI ° Y tank 14 ' ° r the h y dro S en storin S metal al loy tank 15 through 21g of unused 
[0119] Control of said branching flow control valve 23 supplies unused reformed gas required for the combustion burner 19 to said 
combustion burner 19 through 21g of unused reformed gas ducts, and it is set up so that a residue may be sent to said hydrogen storing 
mfom ^ I 4 ° r Said h y dr °S en storin S metal all °y tank 15 throu gh unused reformed gas duct 21b and a condenser 31 
[0120J Said combustion burner 19 makes a combustion improver unused air to which the reformed gas sent through 21g of said unused 
reformed gas ducts was sent from the fuel cell stack 11 through the unused air pipe way 25, burns, rotates delivery and this turbine 12a for 
exhaust gas to turbine 12a of the turbo assistant compressor 12 through the exhaust gas pipe way 24, and rotates compressor 12c 
S« J A rechargeable battery 13 stores electricity the electrical and electric equipment generated by the fuel cell stack 1 1 through Wiring 
20a and 20b it rotates the car drive motor 30 with the power of this rechargeable battery 13, and moves an automobile. Moreover when the 
power of turbine 12a of the turbo assistant compressors 12, such as the time of starting, is insufficient, motor 12b of said turbo assistant 
compressor 12 is rotated with the power of said rechargeable battery 13, and compressor 12c is rotated 

[0122] Said compressor 12c compresses air, and supplies it to the fuel cell stack 1 1, and a generation of electrical energy is presented with 
it. Moreover, the air compressed by said compressor 12c is supplied also to CO reduction section 8 as the refining section 7 and CO 
oxidation anti-application as an object for a refining reaction. 

[0123] The power consumed by this automobile at the time of fixed-speed operation of an automobile is mostly equivalent to the 
predetermined generation-of-electncal-energy current 102, and equivalent to the greatest generation-of-electrical -energy current which can 
be generated in the amount 101 of predetermined hydrogen. It is discharged from reformed gas exhaust port 1 lc of the fuel cell stack 1 1 
without using the amount of hydrogen which is equivalent to the difference of intersection 400A and intersection 400B also in this time.' 
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This hydrogen is sent to the combustion burner 19 by the branching flow control valve 23 through unused reformed gas duct 21a, the 
exhaust gas which occurred by this combustion burner 19 is sent to turbine 12a of the turbo assistant compressor 12 through the exhaust 
gas pipe way 24, and rotates this turbine 12a, and is used as power of compressor 12c of said turbo assistant compressor 12. 
[0124] The power from which loads, such as the time of the idling of an automobile and a slowdown, are consumed by this automobile in 
small operational status has the small small consumed electric current, said fuel cell stack 1 1 is the same as said consumed electric current - 
* it ******. For example, it is explained that said consumed electric current is a value equivalent to the low load generation-of- electrical - 
energy current 103. 

[0125] 500 is a low load generation-of-electrical -energy current line with a current fixed on the low load generation-of-electrical- energy 
current 103, 500A is the intersection of said low load generation-of-electrical -energy current line 500 and said supply need water quantum 
line 100, 500B is the intersection of said low load generation-of-electrical-energy current line 500 and said consumption water quantum 
line 200, and 500C is the intersection of said low load generation-of-electrical -energy current line 500 and the predetermined water 
quantum line 300. 

[0126] Although the amount of hydrogen consumed in order to generate said low load generation-of-electrical -energy current 103 is the 
amount of hydrogen equivalent to intersection 500B, since the amount of hydrogen supplied is the amount 101 of predetermined hydrogen 
equivalent to intersection 500C, the unused reformed gas which many amounts of hydrogen equivalent to the difference of intersection 
500C and intersection 500B are not used, but contains the hydrogen which was not used is discharged from the reformed gas exhaust port 
1 1 c of the combustion cell stack 11. 

[0127] The unused reformed gas discharged from said reformed gas exhaust port 11c, without being used by said combustion cell stack 1 1 
is sent to the branching flow control valve 23 through unused reformed gas duct 21a. 

[0128] Said branching flow control valve 23 supplies unused reformed gas required for the combustion burner 19 to said combustion 
burner 19 through 21g of unused reformed gas ducts, and sends a residue to a condenser 31 through unused reformed gas duct 21b. In said 
condenser 31, the water contained in said reformed gas is condensed and removed. 

[0129] Occlusion is carried out to the hydrogen storing metal alloy which the reformed gas from which it removed water when the closing 
motion bulb VI made the closed state an open condition and the closing motion bulbs V2, V3, and V4 is supplied to the hydrogen storing 
metal alloy tank 14 through unused reformed gas duct 21c, the closing motion bulb VI, and 21d of unused reformed gas ducts and is built 
in. 

[0130] At this time, the three- way- type selector valve 27 of the fuel cell stack temperature control system 50 is changed so that cooling 
water can carry out conduction only of cooling water duct 32b and the cooling water duct 32e, and the three-way-type selector valve 28 is 
changed so that cooling water can carry out conduction only of 32f of cooling water ducts, and the 32g of the cooling water ducts 
[0131] Thereby, the hydrogen storing metal alloy tank 15 is heated by the temperature of 70 degrees C of cooling water and since cooling 
water does not circulate through said hydrogen storing metal alloy tank 14, it is in the condition near a room temperature Since said 
hydrogen storing metal alloy tank 14 is lower than 70 degrees C, occlusion of the hydrogen can be carried out efficiently 
[0132] It can know that the pressure gage was attached in the hydrogen storing metal alloy tanks 14 and 15, and hydrogen absorption 
became saturation with the cage pressure. When said hydrogen storing metal alloy tank 14 becomes hydrogen absorption saturation 
cooling water changes the three-way-type selector valve 27 of the fuel cell stack temperature control system 50 so that the conduction only 
of cooling water duct 32b and the cooling water duct 32c can be earned out, and the three-way- type selector valve 28 is changed so that 
cooling water can carry out conduction only of 32d of cooling water ducts, and the 32g of the cooling water ducts 

[0133] | The hydrogen storing metal alloy tank 14 is heated by this by the temperature of 70 degrees C of cooling water, and since cooling 
water does not circulate, said hydrogen storing metal alloy tank 15 will be in the condition near a room temperature 
[0134] Simultaneously, a closing motion bulb changes the closing motion bulb V2 to an open condition, and changes the closing motion 
bulb VI to a closed state. The closing motion bulbs V3 and V4 are still closed states. 

[0135] The reformed gas from which water was removed is supplied to the hydrogen storing metal alloy tank 15 through the unused 
reformed gas ducts 21c and 21e, the closing motion bulb V2, and 21f of unused reformed gas ducts, and occlusion is efficiently carried out 
to the hydrogen storing metal alloy built in said hydrogen storing metal alloy tank 15 of temperature lower than 70 degrees C 
[0136] The power from which loads, such as the time of acceleration of an automobile, are consumed by this automobile in large 
operational status has the greatly large consumed electric current, said fuel cell stack 1 1 is the same as said consumed electric current - it is 
necessary to ****** For example, it is explained that the current which needs to be generated is the heavy load eeneration-of-electrical- 
energy current 104. 

[0137] 600 is a heavy load generation-of- electrical -energy current line with a current fixed on the heavy load generation-of-electrical- 
energy current 104, 600A is the intersection of said heavy load generation-of-electrical -energy current line 600 and said supply need water 
quantum line 100, 600B is the intersection of said heavy load generation-of-electrical -energy current line 600 and said consumption water 
quantum line 200, and 600C is the intersection of said heavy load generation-of-electrical-energy current line 600 and the predetermined 
water quantum line 300. * 

[0138] in order to generate said heavy load generation-of-electrical -energy current 104 - supply - although the required amount of 
hydrogen is the amount of hydrogen equivalent to intersection 600A, since the amount of hydrogen supplied with reformed gas is the 
amount 101 of predetermined hydrogen equivalent to intersection 600C, the amounts of hydrogen equivalent to the difference of 
intersection 600A arid intersection 600C are insufficient. 

[0139] The three-way-type selector valve 27 of the fuel cell stack temperature control system 50 is changed so that cooling water can carry 
out conduction only of cooling water duct 32b and the cooling water duct 32e, and the three-way-type selector valve 28 is changed so that 
cooling water can carry out conduction only of 32f of cooling water ducts, and the 32g of the cooling water ducts 

[0140] Thereby, the hydrogen storing metal alloy tank 15 is heated by the temperature of 70 degrees C of cooling water, and since cooling 
water does not circulate through said hydrogen storing metal alloy tank 14, it is in the condition near a room temperature 
[0141] Since said hydrogen storing metal alloy tank 15 is heated by the temperature of 70 degrees C if the closing motion bulb V2 is 
changed into a closed state and the closing motion bulb V4 is changed into an open condition, the hydrogen storing metal alloy built in this 
hydrogen storing metal alloy tank 15 emits hydrogen to 22d of hydrogen ducts through 22f of hydrogen ducts efficiently. Somewhat many 
amounts of hydrogen are sent all over the reformed gas duct 18 from the three-way- type selector valve 17 through hydrogen duct 22e from 
he amount ot hydrogen which the emitted hydrogen runs short of by the flow control valve 26. It is mixed with the reformed gas sent from 
the retining machine 10, the hydrogen sent all over said reformed gas duct 1 8 is supplied to the fuel cell stack 11 from reformed gas feed 
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hopper 1 la, and a generation of electrical energy is presented with it. 

[0142] While the unused reformed gas which contains the amount of hydrogen equivalent to the difference of intersection 600A and 
intersection 600B also by this operational status has been unused, it is discharged by unused reformed gas duct 21a from reformed gas 
exhaust port 11c. Since there is much said unused reformed gas at this time, its possibility of exceeding the initial complement of the 
combustion burner 19 is large. 

[0143] The initial complement of the combustion burner 19 is sent to 21g of unused reformed gas ducts by the branching flow control valve 
23, and, as for said unused reformed gas, a residue is sent to unused reformed gas duct 21b. Moisture is removed by the condenser 31 sent 
to said unused reformed gas duct 21b, and it is sent to unused reformed gas duct 21c. 

[0144] If the closing motion bulb V3 is changed into a closed state and the dehiscence close bulb VI is changed into an open condition, the 
unused reformed gas from which moisture was removed will be sent to the hydrogen absorption tank 14 through said unused reformed gas 
duct 21c, the closing motion bulb VI, and 21d of unused reformed gas ducts with said condenser 31. 

[0145] Since said hydrogen absorption tank 14 is the temperature near [ lower than 70 degrees C ] the room temperature, occlusion is 
efficiently carried out to the hydrogen storing metal alloy built in said hydrogen absorption tank 14. 

[0146] When the amount of hydrogen of said hydrogen absorption tank decreases, cooling water changes the three- way-type selector valve 
27 of the fuel cell stack temperature control system 50 so that the conduction only of cooling water duct 32b and the cooling water duct 32c 
can be carried out, and the three-way -type selector valve 28 is changed so that cooling water can carry out conduction only of 32d of 
cooling water ducts, and the 32g of the cooling water ducts. 

[0147] The hydrogen storing metal alloy tank 14 is heated by this by the temperature of 70 degrees C of cooling water, and since cooling 
water does not circulate, said hydrogen storing metal alloy tank 15 will be in the condition near a room temperature. 
[0148] In this condition, since said hydrogen storing metal alloy tank 14 is heated by the temperature of 70 degrees C if the closing motion 
bulb VI is changed into a closed state and the closing motion bulb V3 is changed into an open condition, the hydrogen storing metal alloy 
built in this hydrogen storing metal alloy tank 14 emits hydrogen to 22d of hydrogen ducts through hydrogen duct 22b efficiently. 
Somewhat many amounts of hydrogen are sent all over the reformed gas duct 18 from the three-way -type selector valve 17 through 
hydrogen duct 22e from the amount of hydrogen which the emitted hydrogen runs short of by the flow control valve 26. It is mixed with 
the reformed gas sent from the refining machine 10, the hydrogen sent all over said reformed gas duct 18 is supplied to the fuel cell stack 
1 1 from reformed gas feed hopper 1 la, and a generation of electrical energy is presented with it. 

[0149] While the unused reformed gas which contains the amount of hydrogen equivalent to the difference of intersection 600A and 
intersection 600B also by this operational status has been unused, it is discharged by unused reformed gas duct 21a from reformed gas 
exhaust port 1 lc. Since there is much said unused reformed gas at this time, its possibility of exceeding the initial complement of the 
combustion burner 19 is large. 

[0150] The initial complement of the combustion burner 19 is sent to 21g of unused reformed gas ducts by the branching flow control valve 
23, and, as for said unused reformed gas, a residue is sent to unused reformed gas duct 21b. Moisture is removed by the condenser 31 sent 
to said unused reformed gas duct 21b, and it is sent to unused reformed gas duct 21c. 

[0151] If the closing motion bulb V4 is changed into a closed state and the dehiscence close bulb V2 is changed into an open condition the 
unused reformed gas from which moisture was removed will be sent to the hydrogen absorption tank 15 through said unused reformed gas 
duct 21c, unused reformed gas duct 21e, the closing motion bulb V2, and 21f of unused reformed gas ducts with said condenser 31 
[0152] Since said hydrogen absorption tank 15 is the temperature near [ lower than 70 degrees C ] the room temperature, occlusion is 
efficiently earned out to the hydrogen storing metal alloy built in said hydrogen absorption tank 15. 

[0153] Since it can be used by turns by forming two hydrogen absorption tanks, being able to change the temperature of said hydrogen 
absorption tank to the object for occlusion and the object for bleedofT of hydrogen, bleedoff can be done efficiently and quickly with the 
occlusion of hydrogen. Moreover, bleedoff can also be simultaneously performed with occlusion. 

[0154] Since the heat which generates heat required in order to heat said hydrogen absorption tank at the time of bleedoff of hydrogen in a 
fuel cell stack is used, it is an efficient fuel cell system. 

[0155] Moreover, since the hydrogen discharged from said fuel cell stack is again supplied to this fuel cell stack and a generation of 
electrical energy is presented, it is an efficient fuel cell system. 

[0156] In addition, although two hydrogen absorption tanks were formed in the **** 2 example, three or more may be prepared If said 
hydrogen absorption tanks increase in number, bleedoff can be more efficiently done with occlusion and control of occlusion and bleedoff 
will also become easy. 

[0157] In the heavy load condition that the consumed electric current of an automobile exceeds a predetermined generation- of-electrical- 
energy current, from a hydrogen absorption tank, emit hydrogen, and it is not supplied according to loaded condition but it divides into 
some partitions by the consumed electric current, and there is also the approach of emitting and supplying the amount of hydrogen set up 
for this every partition from a hydrogen absorption tank. Control of the burst size of hydrogen becomes easy 

[0158] Moreover, it can use compensating the amount of unused reformed gas which uses firing of the delivery combustion section for 
improving at the combustion section 5 of the refining machine 10, or the combustion burner 19 runs short of at the time of delivery 
especially starting m the hydrogen emitted from a hydrogen absorption tank at the time of starting, and mitigating the load of mote 12b 
etc. besides fuel cell stack 1 1 . 
[0159] 

[Effect of the Invention] In the fuel cell system for mount constituted from a fuel cell stack generated according to electrochemical reaction 
using the refining machine reformed to rich reformed gas, and this reformed gas and oxidizer gas as mentioned above this invention ~ a 
hydrocarbon system fuel hydrogen - Have a hydrogen storage means and occlusion of the hydrogen which was not' used by this fuel cell 
stack discharged from said fuel cell stack using this hydrogen storage means is carried out It has the fuel cell system for mount and at least 
two hydrogen storage means or more which are characterized by emitting the hydrogen stored in said hydrogen storage means if needed 
and supplying said fuel cell stack. Occlusion of the hydrogen is carried out using said at least one hydrogen storage means in this hydrogen 
storage means. Since it is the fuel cell system for mount characterized by establishing a means to emit hydrogen with other at least one 
hydrogen storage means, and to carry out the sequential change of the occlusion of hydrogen, and the role of bleedoff Hydrogen can be 
supplied to a fuel cell stack at the time of starting, and warm-up time can be shortened substantially. The efficient fuel cell system which 
can respond to fluctuation of the load current even if it always supplies the methanol and water of a constant rate to a refining machine and 
operates a refining machine by the steady state, and can use the hydrogen in reformed gas effectively can be offered. 
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[Translation done.] 
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